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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1. Claims 31-36, 38, 39, and 42-60 rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

2. The term "error" is a relative term which renders the claim indefinite. The term "error" is 
not defined by the claim, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. 

The limitation of shape has been rendered indefinite by the use of the term "error". What 
constitutes as an "error" in shape by one person may not be considered as an error in shape by 
another. Since this "error" is relative to only the person making the judgment, one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

3. Furthermore, the claims refer to controlling an "error of shape" of the substrate in 
accordance with an amount of adjustment of a wavefront phase. However, it is not clear how an 
adjustment of wavefront phase can control an error of shape. As understood by the Examiner, 
errors of shape refer to physical aspects (i.e., bumps, grooves, indentations, etc.) of the substrate. 
The only way to control the "error of shape" is by physically changing those physical aspects by 
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methods such as milling or polishing the substrate itself. However, it is not clear how adjusting a 
wave front phase will control this "error of shape". Even if one were to adjust the wavefront 
phase, the "error of shape" of the substrate would still be there. If the "error of shape" is still 
there, then the "error of shape" has not been controlled. Since it is not clear how the "error of 
shape" is being controlled by an adjustment of wavefront phase, the claims as recited have been 
rejected for being indefinite. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 31, 32, 38, 39, 42-44, 46, 48-50, 53-55, 57, and 60 are rejected under 35 
U.S.C. 102(b) as being anticipated by Itou et al. (US 5272744). 

5. Regarding claim 31, Itou et al. discloses a method comprising forming, on a substrate 
(fig. 6d, #1) necessarily having an error of shape (since nothing is perfect), a multilayer film 
stack (fig. 6d, #2) of alternating layers of high refractive index material and low refractive index 
material (col. 5, lines 16-20) and that reflects radiation in a range from vacuum ultraviolet 
through X-ray (col. 1, lines 5-7), and cutting away at least one cycle of alternating layers (col. 5, 
lines 25-33) from a portion of the multilayer film stack (fig. 6c, #2). 
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With regards to claim recitations, including "so that the multilayer film stack, having said 
at least one cycle cut away, controls the error of shape of the substrate in accordance with an 
amount of adjustment of a wave front phase of a light reflected by the multilayer film stack", note 
that claim scope is not limited by claim language that suggests but does not require steps to be 
performed. The "so that" clause in the method claim is not given patentable weight, since it simply 
expresses the intended result of a process step positively recited. 

6. Regarding claim 38, Itou et al. discloses a multilayer film reflection mirror that reflects 
radiation in a range from vacuum ultraviolet through X-ray (col. 1, lines 5-7) comprising: a 
substrate (fig. 6d, #1) necessarily having an error of shape (since nothing is perfect); and a 
multilayer film (fig. 6d, #2) formed on the substrate for reflecting the radiation, wherein the 
multilayer film is formed by a plurality of repeated pairs of layers, layers of each pair of layers 
having different refractive indexes from each other (col. 5, lines 16-20), at least one pair of 
layers successively arranged from an outermost surface of the multilayer film having a 
predetermined portion in which material of the respective layers of the respective pair does not 
exist (col. 5, lines 25-33) so that the respective layers are thereby non-uniform across the 
multilayer film (fig. 6d, #2). 

With regards to claim recitations, including "so that the multilayer film thereby controls 
the error of shape of the substrate in accordance with an amount of adjustment of a wavefront 
phase of a light reflected by the multilayer film", claim scope is not limited by claim language 
that does not limit a claim to a particular structure. Therefore, these claim recitations have not 
been given patentable weight. 
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7. Regarding claim 49, Itou et al. discloses a method comprising forming a substrate (fig. 
6d, #1) necessarily having an error of shape (since nothing is perfect), forming a multilayer film 
(fig. 6d, #2) on the substrate, the multilayer film having a plurality of repeated pairs of layers 
(col. 5, lines 16-20) and reflecting radiation in a range from vacuum ultraviolet through X-ray 
(col. 1, lines 5-7), each pair of layers having layers with different refractive indexes from each 
other (col. 5, lines 16-20), at least one pair of layers successively arranged from an outermost 
surface of the multilayer film having a predetermined portion in which material of the respective 
layers does not exist so that the respective layers are thereby non-uniform across the multilayer 
film (col. 5, lines 25-33). 

With regards to claim recitations, including "so that the multilayer film thereby controls 
the error of shape of the substrate in accordance with an amount of adjustment of a wavefront 
phase of a light reflected by the multilayer film", note that claim scope is not limited by claim 
language that suggests but does not require steps to be performed. The "so that" clause in the 
method claim is not given patentable weight, since it simply expresses the intended result of a 
process step positively recited. 

8. Regarding claims 32, 42, 53, and 54 Itou et al. further discloses wherein the multilayer 
film stack is formed in a number of cycles of alternating layers of high refractive index material 
and low refractive index material larger than that necessary to saturate a reflectance (col. 5, lines 
41-43). 
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9. Regarding claim 39, Itou et al. further discloses wherein said wavefront phase is adjusted 
with more than one layer among said plurality of repeated pairs (col. 5, lines 26-29). 

10. Regarding claim 43, Itou et al. further discloses wherein the error of shape of the 
substrate is necessarily controlled with more than one layer among the pairs of layers where the 
reflectivity is already saturated (col. 5, lines 41-43) being partially removed (fig. 6d, #2). 

Furthermore, with regards to claim recitations, including "wherein the error of shape of 
the substrate is controlled...", claim scope is not limited by claim language that does not limit a 
claim to a particular structure. Therefore, these claim recitations have not been given patentable 
weight. 

11. Regarding claims 44 and 55, Itou et al. further discloses wherein reflectivity of said 
multilayer film is between about 15% and about 80% (col. 5, lines 41-43). 

12. Regarding claims 46 and 57, Itou et al. further discloses wherein said multilayer film is 
formed by pairs of molybdenum and silicon layers (col. 5, lines 16-20). 

13. Regarding claim 48, Itou et al. further discloses an exposure apparatus (col. 1, lines 5-7). 

14. Regarding claim 50, Itou et al. further discloses partially removing at least one layer 
among said plurality of repeated pairs of layers (col. 5, lines 25-33), to thereby provide said at 
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least one pair of layers successively arranged from an outermost surface of the multilayer film 
having a predetermined portion in which material of the respective layers does not exist (fig. 6d). 

15. Regarding claim 60, Itou et al. discloses a multilayer film reflection mirror comprising: a 
substrate (fig. 6d, #1) necessarily having an error of shape (since nothing is perfect); and a 
multilayer film (fig. 6d, #2) formed on the substrate and reflecting radiation in a range from 
vacuum ultraviolet through X-ray (col. 1, lines 5-7). 

With regards to claim recitations, including "wherein the error of shape of the substrate is 
controlled by at least one cycle of a predetermined portion of the multilayer film in accordance 
with an amount of adjustment of a wavefront phase of a light reflected by the multilayer film", 
claim scope is not limited by claim language that does not limit a claim to a particular structure. 
Therefore, these claim recitations have not been given patentable weight. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itou et al. as 
applied to claim 3 1 above, and further in view of Sweeney et al. (US 6235434). 

Itou et al. as recited above discloses a method as recited above. 



Application/Control Number: 09/890,143 Page 8 

Art Unit: 2882 

However, Itou et al. fails to disclose wherein the cutting away is controlled by detecting a 
difference in a material. 

Sweeney et al. teaches wherein cutting away is controlled by detecting a difference in a 
material (col. 4, lines 57-60). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method of Itou et al. with the detecting and control of 
Sweeney et al., since one would have been motivated to make such a modification for ensuring 
appropriate correction (col. 4, lines 57-60) as shown by Sweeney et al. 

Furthermore, since the Examiner finds that the prior art contained a "base" method upon 
which the claimed invention can be seen as an "improvement", and since the Examiner finds that 
the prior art contained a comparable method that was improved in the same way as the claimed 
invention, the Examiner finds that one of ordinary skill in the art could have applied the known 
"improvement" technique in the same way to the "base" method and the results would have been 
predictable to one of ordinary skill in the art. Therefore, such a claimed combination is obvious. 

17. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itou et al. and 
Sweeney et al. as applied to claim 33 above, and further in view of Smith (US 4590376). 
Itou et al. as modified above suggests a method as recited above. 

However, Itou et al. fails to disclose wherein a difference in material is detected by 
monitoring a secondary electron discharge. 

Smith teaches wherein a difference in material is detected by monitoring a secondary 
electron discharge (col. 1, lines 6-12). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to further modify the method of Itou et al. as modified above with the 
monitoring of Smith, since one would have been motivated to make such a modification for 
better monitoring quality (col. 1, line 12) as implied from Smith. 

18. Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Itou et 
al. and Sweeney et al. as applied to claim 33 above, and further in view of Iketaki (US 5163078). 

Itou et al. as modified above suggests a method as recited above. 

However, Itou et al. fails to disclose wherein a difference in material is detected by 
monitoring an optical change of characteristics, wherein said optical change of characteristics 
monitored is a change in an optical constant of visible rays or a change based on ellipsometry. 

Iketaki teaches wherein a difference in material is detected by monitoring an optical 
change of characteristics, wherein said optical change of characteristics monitored is a change in 
an optical constant of visible rays or a change based on ellipsometry (col. 5, lines 25-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to further modify the method of Itou et al. as modified above with the 
monitoring of Iketaki, since one would have been motivated to make such a modification for 
better keeping film fabrication within tolerances (col. 5, lines 25-31) as shown by Iketaki. 

19. Claims 45, 47, 56, and 58 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Itou et al. as applied to claims 38 and 49 above, and further in view of Ceglio et al. (US 
5691541). 
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20. Regarding claims 45 and 56, Itou et al. discloses a device and method as recited above. 
However, Itou et al. fails to disclose wherein said light is an EUV light. 

Ceglio et al. teaches wherein light is an EUV light (col. 4, lines 5-20). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the device and method of Itou et al. with the EUV light of Ceglio 
et al., because of the following rationale. 

Since the Examiner finds that the prior art contained a "base" device and method upon 
which the claimed invention can be seen as an "improvement", and since the Examiner finds that 
the prior art contained a comparable device and method that was improved in the same way as 
the claimed invention, the Examiner finds that one of ordinary skill in the art could have applied 
the known "improvement" technique in the same way to the "base" device and method and the 
results would have been predictable to one of ordinary skill in the art. Therefore, such a claimed 
combination is obvious. 

21 . Regarding claims 47 and 58, Itou et al. discloses a device and method as recited above. 
However, Itou et al. fails to disclose wherein said multilayer film is one of a multilayer 

film formed by pairs of ruthenium and silicon layers, a multilayer film formed by pairs of 
rhodium and silicon layers, a multilayer film formed by pairs of ruthenium and carbon layers, or 
a multilayer film formed by pairs of rhodium and carbon layers. 

Ceglio et al. teaches wherein said multilayer film is one of a multilayer film formed by 
pairs of ruthenium and silicon layers (col. 4, lines 5-20), multilayer film formed by pairs of 
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rhodium and silicon layers, a multilayer film formed by pairs of ruthenium and carbon layers, or 
a multilayer film formed by pairs of rhodium and carbon layers. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the device and method of Itou et al. as recited above with the 
layers of Ceglio et al., because of the following rationale. 

Since the Examiner finds that the prior art contained a device and method which differed 
from the claimed device and method by the substitution of some element with another element, 
and since the Examiner finds that the substituted elements and their functions were known in the 
art, the Examiner thus finds that one of ordinary skill in the art could have substituted one known 
element for another, and the results of the substitution would have been predictable. Therefore, 
such a claimed combination is obvious. 

22. Claims 51 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over Itou et 
al. as applied to claim 50 above, and further in view of Montcalm et al. (US 61 10607). 

Itou et al. as recited above discloses a device and method as recited above. Itou et al. 
further discloses wherein removal of a multilayer film is stopped at a portion of a layer (col. 5, 
lines 29-31), which creates an outermost layer. 

However, Itou et al. fails to disclose an outermost layer having a relatively higher 
refractive index among layers with different refractive indexes from each other, wherein said 
layer having a relatively higher refractive index is made of silicon. 
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Montcalm et al. teaches an outermost layer having a relatively higher refractive index 
among layers with different refractive indexes from each other, wherein said layer having a 
relatively higher refractive index is made of silicon (col. 4, lines 25-28). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the device and method of Itou et al. with the outermost layer of 
Montcalm et al., since one would have been motivated to make such a modification for 
increasing reflectivity (col. 4, lines 25-28) as shown by Montcalm et al. 

23. Claim 59 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itou et al. in view 
of Sweeney et al. 

Itou et al. discloses an optical element comprising: a substrate (fig. 6d, #1) necessarily 
having an error of shape (since nothing is perfect); and a multilayer film (fig. 6d, #2) formed on 
the substrate, the multilayer film having a stack of alternating layers of high refractive index 
material and low refractive index material (col. 5, lines 16-20) in a number of cycles larger than 
necessary to saturate reflectance (col. 5, lines 41-43), wherein the multilayer film reflects 
radiation in a range from vacuum ultraviolet through X-ray (col. 1, lines 5-7), and the stack has a 
cut away portion with at least one cycle of alternating layers being cut away in a cut away 
portion of the multilayer film (col. 5, lines 25-33). 

However, Itou et al. fails to disclose a correction film on the multilayer film, wherein the 
correction film has a cut away portion. 

Sweeney et al. teaches a correction film (fig. 1, #130) on a multilayer film (fig. 1, #110), 
wherein the correction film has a cut away portion (fig. 1, #130). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to modify the device of Itou et al. with the correction film of Sweeney et al., 
since one would have been motivated to make such a modification to compensate for defects 
(abstract) and reflecting the desired phase (col. 1, lines 60-65) as shown by Sweeney et al. 

Furthermore, since the Examiner finds that the prior art (i.e., Itou et al.) contained a 
"base" device upon which the claimed invention can be seen as an "improvement", and since the 
Examiner finds that the prior art (i.e., Sweeney et al.) contained a comparable device that was 
improved in the same way as the claimed invention, the Examiner thus finds that one of ordinary 
skill in the art could have applied the known "improvement" technique (of Sweeney et al.) in the 
same way to the "base" device (of Itou et al.) and the results would have been predictable to one 
of ordinary skill in the art. Therefore, such a claimed combination is obvious. 

Furthermore, with regards to claim recitations, including "so that the error shape of the 
substrate is controlled in accordance with an amount of adjustment of a wavefront phase of a 
light reflected by the multilayer film", claim scope is not limited by claim language that does not 
limit a claim to a particular structure. Therefore, these claim recitations have not been given 
patentable weight. 

Allowable Subject Matter 

24. Claim 37 is allowed. The following is a statement of reasons for the indication of 
allowable subject matter. 

Regarding claim 37, the prior art fails to disclose or fairly suggest a method for forming 
an optical element that reflects radiation in a range from vacuum ultraviolet through X-ray, 
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including the step of cutting away a portion of a correction film and a multilayer film stack in 
accordance with an amount of adjustment of a wavefront phase of emerging rays, in combination 
with all the limitations in the claim. 

Response to Arguments 

25. Applicant's arguments with respect to claims 31-36, 38, 39, and 42-60 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571)272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chih-Cheng Glen Kao/ 
Primary Examiner, Art Unit 2882 



